DNA-dependent protein kinase and XRCC4-DNA ligase IV mobilization in the cell in response to DNA double strand breaks.
Repair of DNA double strand breaks (DSBs) by the non-homologous end joining (NHEJ) pathway in mammals requires at least the DNA-dependent protein kinase (DNA-PK) and the DNA ligase IV-XRCC4 protein complexes. DNA-PK comprises the Ku70/Ku80 heterodimer and the catalytic subunit DNA-PKcs. Here we report the first description of the nuclear mobilization of endogenous NHEJ proteins after exposure of human cells to double strand-breaking agents. DSB infliction specifically induced a dose- and time-dependent mobilization of Ku70/80, DNA-PKcs, XRCC4, and DNA ligase IV proteins from a soluble nucleoplasmic compartment to a less extractable nuclear fraction. XRCC4 recruitment was accompanied by its DNA-PK-dependent phosphorylation. The recruited proteins co-immunoprecipitated, indicating that they had assembled into complexes. However, DNA-PK was attached to chromatin, whereas XRCC4-ligase IV resisted solubilization by DNase I. The rates of appearance and dissolution of NHEJ proteins paralleled that of histone variant H2AX phosphorylation and dephosphorylation. We established that under conditions of genomic DSB infliction 1) Ku recruitment was not dependent on the co-recruitment of the other NHEJ proteins, 2) DNA-PKcs was physically required for the mobilization of the XRCC4-ligase IV complex, 3) DNA ligase IV was physically necessary for stable recruitment of XRCC4, and 4) phosphorylation of either H2AX or XRCC4 was unnecessary for DNA-PK or XRCC4-ligase IV recruitment. Altogether these results offer insights into the interplay between key NHEJ proteins during this repair process in the cell.